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L8: Entry 1 of 2 



File: PGPB 



Dec 23, 2004 



DOCUMENT-IDENTIFIER: US 20040256239 Al 
TITLE: Tin plating method ■ 

Summary of Invention Paragraph : 

[0007] A suitable coating for such metal lead frames is tin or a tin alloy. 
However, tin or a tin alloy plated on the lead frame may form whiskers. Whisker 
formation is especially noticeable at points of stress and strain in the lead 
frames. Early literature (see S. C. Britton, Trans. Inst. Metal Finishings, 52, 95 
(1974)) alleged that copper undercoats may reduce tin whiskering, however, recent 
studies (see Keith Whitlaw & Jeff Crosby, Proceedings — AESF SUR/FIN Annual 
International Technical conference, (2002) have clearly shown that copper 
undercoats may accelerate whisker growth substantially. In some cases tin or tin 
alloy deposits, which exhibit low tendency to formation of whiskers in the absence 
of copper undercoat, may rapidly produce high population densities of long tin 
whiskers when a copper undercoat is applied to a substrate. Workers in the art 
attribute whisker formation due to copper underlayers to copper crystal orientation 
of predominantly 111 (Miller Index) . Predominantly means that 60% or greater of the 
copper crystal orientation at the deposit surface has a Miller Index of 111. 
Accordingly, there is a need for a method to prevent or at least reduce whisker 
formation on tin or tin alloy coated substrates. 

Detail Description Paragraph : 

[0040] Bright deposits of tin or tin alloy may be obtained by adding brighteners to 
the tin or tin alloy baths. Such brighteners are well known in the art. Suitable 
brighteners include, but are not limited to, aromatic aldehydes such as 
naphthaldehyde, benzaldehyde, allylbenzaldehyde, methoxybenzaldehyde, 
chlorobenzaldehyde, derivatives of aromatic aldehydes, such as benzyl acetone, 
benzylidine acetone, aliphatic aldehydes, such as acetaldehyde or glutaraldehyde, 
and acids such as acrylic acid, methacrylic acid or picolinic acid. Such 
brighteners are used in amounts of from 0.1 to 3 g/L or from 0 . 5 to 2 g/L. 

Detail Description Paragraph : 

[0042] Tin and tin alloy baths may further include one or more alkylene oxide 
compounds. The one or more alkylene oxide compounds that are useful are any which 
yield deposits having good solderability, good matte or lustrous finish with 
satisfactory grain refinement, are stable in the acidic bath, electroplate at high 
speeds, are low foaming and proved a cloud point of the bath above 110. degree. F. 
(ca 43. degree, to 44. degree. C. ) . Suitable alkylene oxide compounds include, but 
are not limited to, ethylene oxide/propylene oxide (EO/PO) copolymers, alkylene 
oxide condensation products of an organic compound having at least one hydroxy 
group and 2 0 carbon atoms or less, and compounds prepared by adding oxypropylene to 
polyoxyethylene glycol. Typically, the EO/PO copolymers have an average molecular 
weight in the range of from 500 to 10,000 Daltons or from 1000 to 5000 Daltons . The 
EO/PO alkylene oxide copolymer is more typically employed to practice the present 
invention. One or more alkylene oxide compound may be employed in the tin or tin 
alloy baths. They are employed in amounts such as from 0.1 g/L to 15 g/L or such as 
0.5 g/L to 10 g/L. 

Detail Description Paragraph : 

[0044] Additionally, the tin and tin alloy baths may include one or more 
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polyalkylene glycols. Suitable polyalkylene glycols are any which are compatible 
with the bath compos it ion , yield deposits having good solderability, good matte or 
sheen finish .with satisfactory grain refinement, are stable in an acidic 
electroplating bath, electroplate at high speed, are low foaming, and provide a 
cloud point of the bath above 110. degree. F. (ca. 43. degree, to 44. degree. C. ) . 
Suitable polyalkylene glycols include, but are not limited to, polyethylene glycol, 
and polypropylene glycol. Polyethylene glycol is more typically employed in the tin 
and tin alloy baths of the present invention. Such polyalkylene glycols are 
commercially available from a variety of sources, and may be used without further 
purification. 

Detail Description Paragraph : 

[0070] The best results were achieved using copper plating baths 4 and 5. Both 
baths were within the scope of the present invention. Further, both baths 4 and 5 
produced copper underlayers with copper crystal orientations of predominantly 220. 
The remaining copper plating baths showed significantly more whisker formation over 
the 8 week period. Such copper plating baths contained briqhtener components and 
were outside the scope of the present invention. Further, copper baths 1-3 did not 
produce copper underlayers having a copper crystal orientation of predominantly 
220. 
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